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Proposed Text for the TR on the Clean-slate Cell Search Procedure
1 Introduction
At GERAN #63, the initial design for the clean-slate candidate solutions has been outlined in the first version of the TR [1] for the study of Cellular IoT. This document provides a text proposal for the Cellular IoT TR on the “clean-slate” physical layer procedure capturing the main idea of [2].
2 Proposed text for the TR
	First Change


5.4
Concept#2 (Clean slate)
5.4.2.2
 Physical layer procedure

5.4.2.2.1  Cell search procedure

Cell search is the procedure by which a MTC device acquires time and frequency synchronization with a BS and detects the cell ID of that cell.  

The cell search is assumed to be based on two signals transmitted in the downlink, the “PSS” (Primary Synchronization Signal) and “SSS” (Secondary Synchronization Signal) which are included in the PBSCH (Physical Broadcast Synchronization Channel). The PSS and SSS are defined by time-domain sequences as described in subclause 5.4.2.1.2.4 and 5.4.2.1.2.5, respectively.
The cell search procedure consists of 4 operations: signal detection, symbol timing and carrier frequency synchronization acquisition, frame timing, and physical cell ID identification.
The basic cell search procedure is illustrated in Figure 5.4.2-12.
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Figure 5.4.2-12. Basic cell search procedure

5.4.2.2.1.1  Signal detection
The MTC device searches for a viable BS carrier when it initially switches on, when it fails to operate with its previous BS carrier, or when it wishes to check for a higher signal strength BS carrier. The searching is implemented based on the detection of the PSS/SSS. The center frequency of the PBSCH containing PSS/SSS satisfies the channelization condition described in Section 5.4.2.1.1.1. 
5.4.2.2.1.2  Symbol timing and carrier frequency synchronization acquisition

Symbol timing and carrier frequency are acquired by correlation based detection of PSS/SSS. 
Typically, symbol timing is derived from the PSS while frequency synchronization (carrier frequency offset estimation) is derived from the SSS. 
The PSS may also be used to obtain a coarse estimate of the carrier frequency offset (CFO) based on the phase of the correlation peak. The accuracy of CFO estimation may then be improved by using the SSS. Differential detection may be applied to the PSS sequence to mitigate the negative impact of phase rotation on the correlation performance due to large initial CFO.
Cross-correlation and/or auto-correlation may be used for PSS/SSS based symbol timing and CFO estimation, providing different trade-offs between implementation complexity and performance in low SNR. 
5.4.2.2.1.3  Frame timing
Frame timing is directly derived from the PSS/SSS since the PSS/SSS is only transmitted once in every frame. 
5.4.2.2.1.4  Physical cell ID identification
A physical-layer cell ID (PCI) is introduced for each cell to facilitate network planning (e.g. frequency re-use) and cell-specific operation (e.g. scrambling, frequency hopping and etc). 

There are 36 unique PCIs in the system. The PCIs are grouped into 12 unique PCI groups, each group containing three unique identities. The grouping is such that each PCI is part of one and only one PCI group. A PCI 
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is thus uniquely defined by a number
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in the range of 0 to 11, representing the PCI group, and a number
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 in the range of 0 to 2, representing the PCI within the PCI group.
The PCI
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within the PCI group is associated with the scrambling sequence masked on PSS while the PCI group index
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is associated with the scrambling sequence masked on SSS. 
The MTC device first tests the 3 PSS scrambling sequences to identify
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within the PCI group, and then the device tests the 12 SSS scrambling sequences to identify the PCI group index
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. By this hierarchical and grouping design, the maximum number of hypothesis tests to identify a PCI is reduced from 36 to 15.
	End of Changes
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